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INTRODUCTION 

Idiopathic Scoliosis is a three-dimensional (3D) 
deformity of the vertebrae, spine, and rib cage (Lowe 
et al 2000). According to the Scoliosis Research 
Society (SRS) definition, it is diagnosed when the 
spine has more than 10 degrees of coronal curvature 
with rotation as seen on a posterior–anterior (PA) 
radiograph. Orthotic treatment is the most commonly 
used therapy, and works by providing mechanical 
actions of corrective forces on the scoliotic spine, rib 
cage, and trunk. In order to achieve more effective 
orthotic treatment and to identify a more accurate 3D 
biomechanical corrective concept of orthotic 
treatment, it is necessary to understand the 
complexity of scoliotic deformities. The sagittal aspect 
is relatively ignored in orthotic treatment compared to 
the coronal plane since it is not an official part of the 
SRS definition of scoliosis mentioned above. In the 
sagittal plane, the most commonly known deformity is 
thoracic hypo-kyphosis or lumbar hyper-lordosis on 
the posterior part of the torso and a tightening of the 
posterior structure in the spinal column (Dickson 
1988) (Dickson et al 1984) (Burwell 2003). However, 
there is still a lack of understanding regarding detailed 
sagittal misalignment patterns and sagittal spinal 
imbalance, especially their relationship with coronal 
curve patterns. The purpose of this study is: (a) to 
define the sagittal misalignment and imbalance 
patterns of the scoliotic spine and trunk, and their 
relationship with the coronal curve patterns, and (b) to 
create new radiographic assessment tools for the 
sagittal plane of the spine, to be called the Sagittal 
Alignment Indices (SAIs), by using the data obtained 
in part (a).  
 
METHOD 

This is a retrospective study using a series of PA, 
standing, full-spine radiographs and lateral view, 
standing, full-spine radiographs of 100 patients that 
were randomly selected from the pool of patients 
seen at the scoliosis clinic with confirmed adolescent 
idiopathic scoliosis. These patients had completed 
their treatment, and ranged in age between 10 and 18 
years old at the time of radiograph. These patients 
satisfied the conditions of the SRS inclusion criteria 
for adolescent IS orthosis studies (Richards et al 
2005). Any radiographs, even if they meet the 
conditions, were excluded when: patients had leg-
length discrepancies of more than 2cm, patients had 
any deformities of the lower limbs, patients had any 
surgical procedures on the lower limbs or spine, or 

when any of the radiographs displayed the use of 
breast shields. 

RESULTS 

Four distinct sagittal misalignment and imbalance 
patterns of the scoliotic spinal column and axis were 
found. Each of these patterns has a correlation with a 
common coronal curve pattern, such as a right 
thoracic curve, a left thoracolumbar curve, a left 
lumbar curve, and a double curve. 

Based on these four distinct sagittal misalignment and 
imbalance patterns, SAIs were created. 

 

CONCLUSION 

There is significant evidence that sagittal 
misalignment and imbalance exist in the spines and 
trunks of patients with IS. In addition, there are certain 
sagittal misalignment patterns that depend on coronal 
curve patterns. 

DISCUSSION AND CLINICAL APPLICATIONS 

This study will help improve orthotic treatment for IS 
by addressing the complexity of IS’s deformities 
through identifying corrective forces applied in 
multiple planes, including the previously ignored 
sagittal plane. The SAI indices, combined with the 
overall coronal trunk symmetry indices (OCTSIs), 
which were created previously as radiographic 
assessment tools for the coronal plane, will be used 
to verify whether there exists a relationship between 
achieving overall trunk symmetry and spinal 
alignment in-orthosis and defining the appropriate 
biomechanical goals and primary parameters in 
orthotic treatment for IS. 
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